The taxonomic history of the Ricciaceae (1937Ricciaceae ( -1995 is reviewed. Over the years many attempts have been made to subdivide and rearrange the taxa in this large and puzzling family, but consensus has still not been reached. Hepaticologists are therefore urged to undertake more revisions worldwide, using modem methods of investigation to aid them in. hopefully, coming to an eventual agreement in defining the limits of subgenera, sections, species and subspecies in the Ricciae. In addition, a classification o f sub-Saharan Ricciaceae. partially based on informal groups, is herein proposed. UITTREKSEL n Oorsig van die taksonomiese geskiedenis van die Ricciaceae (1937Ricciaceae ( -1995 word gegee. Oor die jare heen is talle pogings aangewend om die taksons in hierdie groot en moeilike familie op te deel en te herrangskik, maar eenstemmigheid is nog nie bereik nie. Hepatikoloë word aldus aangemoedig om verdere hersienings wêreldwyd te ondemeem en om modeme ondersoekmetodes aan te wend, wat hopelik sal help om uiteindelik eenstemmigheid te bereik oor die omskrywing van subgenusse, seksies, spesies en subspesies in die Ricciae. Verder word 'n klassifikasie van die Ricciaceae van Afrika. suid van die Sahara, wat gedeeltelik op informele groepe gebaseer is, hier voorgestel.
INTRODUCTION
Upon recently re-reading Duthie & Garside's (1937) excellent account of the taxonomic history of the Ric ciaceae. which begins with John Ray (1696) and spans the next ± 240 years. I was once more struck by the many attempts to subdivide and rearrange the taxa in this large and puzzling family during that time.
This publication aims to cover in chronological order the most important regional studies of the Ricciaceae. that span the period between the survey by Duthie & Garside and the present.
It has now become accepted practice to recognize only two genera in the family, the monotypic Ricciocarpos and the species-rich Riccia. Both genera are characterized by the simplicity of the sporophytes. which are immersed in the thallus. and by the lack of elaters. The assimilation tissue in Ricciocarpos (formerly section Hemiseuma) con tains tiered air chambers, whereas in Riccia it has either narrow air canals or rather wide, uniseriate air chambers. Other major differences between Ricciocarpos and Riccia are the following: Ricciocarpos is terrestrial or aquatic; in the latter the ventral scales are much elongated and pen dant, with the margins serrate: single oil bodies are scat tered throughout the cells of the scales and thallus; the antheridia and archegonia are in groups confined to the median groove of the thallus. Except for the Riccia fluitans complex, which is often aquatic and has small ventral scales that are never pendant. Riccia species are terrestrial and the scales are sometimes evanescent, but mostly reach to the thallus margins or extend above them; oil bodies are absent and the gametangia are not strictly confined to the median groove of the thallus.
Although there are intermediate forms with regard to the width of the air spaces in Riccia. the two groups clas sified here are generally recognized respectively as sub genus (rarely as section) Riccia (formerly Lichenoides or Euriccia) and as subgenus Ricciella (formerly, occasion ally, as genus or as section). In the latter, two formal sub divisions have been recognized for a long time by the position of the capsule in the thallus and by the direction of liberation of the spores, i.e. the spores can be liberated dorsally (section Spongodes Nees) or ventrally (section Ricciella (A. Br.) Rchb.). Only informal subdivisions of subgenus Riccia have, however, been recognized until re cently, as it was thought that not enough was known about several aspects of many species in this subgenus, that oc curs worldwide, to make formal subdivisions.
OVERVIEW OF REGIONAL STUDIES
In the following overview diagnostic features are not cited verbatim from each author's text, but information is extracted from the description and keys and then com bined in an abbreviated form more or less retaining the author's choice of words.
DUTHIE & GARSIDE (1937. 1939): South Africa
In 1937 Duthie & Garside published their detailed his tory of the group. Although they were aware of at least 11 species in the genus Riccia from the Stellenbosch Flats alone, they dealt with only five species in the section, then referred to as Ricciella.
Genus
Riccia: upper photosynthetic zone in majority of species consisting of pillar-like vertical rows of cells separated by narrow air spaces, terminal cells of vertical rows usually larger and devoid of chlorophyll.
1.1.1 Section 'Ricciella': upper zone consisting of air chambers, apparently strictly uniseriate and separated by plates of chlorophyll-containing cells; chambers roofed over by epidermis perforated by simple air pores which enlarge and later on cause the dorsal surface to become pitted: spores liberated from dorsal surface of thallus. but deeply imbedded and clearly visible from below; com mon, annual species.
R. plana Taylor (synonym of R. crystallina L.); R. rautanenii Steph. (synonym of R. cavernosa Hoffm. emend. Raddi). Spores separate at maturity; monoicous.
R. cupulifera A.V. Duthie. Spores separate at maturity; dioicous; heterothallic.
R. curtisii (James ex Austin) Austin (corrected author citation); R. compacta Garside (air chamber layer rather more compact and firmer). Spores retained in permanent tetrads; dioicous; heterothallic.
Nowadays species that retain their spores in permanent tetrads are assigned to subgenus Thallocarpus (Lindb.) .
Duthie & Garside suggest that the Rieciaceae may be a polyphyletic group, derived along several lines of descent. Their work together was discontinued when Duthie retired in 1939.
FRYE & CLARK (1937-1947): North America
Frye & Clark recognized three genera in the Ricciaceae, namely Riccia. Ricciocarpus (orth. var.) and Oxymitra.
Genus
Riccia: thalli growing on damp or wet soil or suspended in water but not floating; air spaces narrow or chambered; antheridia and archegonia scattered; sporophyte without involucre; air pores inconspicuous, not stel late. the walls radiating from them not greatly thickened; divided into sections Euriccia and Ricciella. In all modern treatments, two of the species they in cluded in section Ricciella. R. curtisii and R. membrana cea, are assigned to different subgenera, namely Thallo carpus (as mentioned before) and Leptoriccia respectively.
Section

Genus
Ricciocarpus Corda: R. nutans (L.) Corda. Thalli floating to stranded or rarely growing on very wet soil; antheridia and archegonia located in median groove: dorsal surface distinctly reticulate on account of air cham bers visible through it: monotypic.
2.3 Genus Oxymitra Bisch.: O. androgyna Howe. Thalli growing on soil, air chambers large, subvertical, prismatic or pyramidal; sporophyte with conspicuous conic or tri angular-pyramidal involucre; pores stellate due to greatly thickened walls radiating from them. Muller (1940) segregated the family Oxymitraceae from the family Ricciaceae. to accommodate the genus Oxymitra in the suborder Ricciineae. Although its sporo phytes are similar to those of the Ricciaceae. its thalli and chromosome number are different, for which reasons it is best treated in a separate family. Garside (1958) . however, described a new species of Oxymitra, O. cristata. from South Africa, but referred it to the family Ricciaceae and not to Muller's (1940) family Oxymitraceae. although he mentioned M uller's publication. This was presumably done because Garside was unsure whether the name Oxymitra would be upheld.
SCHUSTER (1949): central and western New York
In an early study on the Hepaticae of this region. Schuster treated Ricciocarpus and Riccia (with 6 local species) in the Ricciaceae. followed the conventional treat ment of placing in it the genera Ricciocarpus and Riccia. In the latter he now recognized two subgenera. Ricciella and Hu riccia (with two sections). No mention is made of the author* s) of the two sections, nor are there Latin descriptions or references that I could trace, so 1 must infer that possibly. Schuster himself was the author of these two sections w hich were, of course, then not validly published.
Genus
MEIJER (1951): The Netherlands
Genus
Riccia is defined by Meijer as including land and w ater form species, frequently w ith ventral scales: the compact rosette-shaped thalli are less strongly forked in the land forms than in the water forms, which have thin, narrow lobes that branch regularly and frequently: chlo rophyll-containing cells have smaller or larger air spaces between: in isolated species reduced air pores are present: two subgenera are recognized.
Subgenus
Euriccia: chlorophyll-containing top portion of thallus w ith narrow air canals bounded by 4 cell pillars: R. glauca. 7Tiallus 4-5 times wider than thick in transverse section.
R. subbifun a Wamst. ex Crozals (with large scales). R bifurca. R. beyrichiana (the latter two species with small scales). R. sorocarpa (distinguished by the secon dary epidermis having thickened walls). Thallus l-3 l A times wider than thick in tranverse section: thallus margins with few or no cilia.
Ricciella: top portion of thallus contains large superimposed air chambers separated on all sides by unicellular walls; (they are said to have the ability to adopt an amphibian life style).
R. canaliculata (land form). Thallus ± twice wider than thick, not or seldom branching.
R. crystallina, R. huebeneriana Lindenb. Thallus in a rosette, spongy in older parts or with pitted appearance dorsally.
R. rhenana, R. fluitans. Thallus not in a rosette, dor sally not pitted.
M eijer rem arked on the problems encountered in studying dried Riccia material and the desirability of ex amining living examples. 6. MULLER (1951 6. MULLER ( -1958 Muller attempted (rather like Stephani (1898) and oth ers before him) to arrange the large number of species in the subgenus Euriccia into informal groups, the members of which are related by one or more shared characters, e.g. the presence of cilia along the thallus margins or by papillae on the dorsal surface or by thickened walls in the (sub)dorsal cells. Jones refers to Duthie & Garside's publications (1937; and stresses that Ricciella sensu lato contains sev eral well-marked groups of species which are worthy of sectional, if not of subgeneric rank. No formal or informal groupings were made in either subgenus. Riccia crystallina, as treated by Hassel, is ac tually R. cavernosa, as the two species were frequently confused until Jovet-Ast (1964 . 1966 ) cleared up the mat ter. Hassel selected R. glauca as the lectotype of the genus Riccia, because Howe's lectotype. R. crystallina. belongs in subgenus Ricciella and it is therefore contrary to pre vious practice.
The specimen, leg. Sleumer 1755. identified as R. campbelliana by Hassel, has large dark red scales, in con trast to those from other specimens of this species, in which they are inconspicuous, fragile and hyaline, splashed with brown and purple patches (Perold & Volk 1988a) . Schuster (1992a) has assigned it to a new sub species. R. campbelliana subsp. austrigena. Riccia dorsiver rucosa (as well as R. andina Miill.Frib.) were recently placed in synonymy under R. mauryana Steph. by Jovet-Ast (1991).
ARNELL (1963): southern Africa
In his book Hepaticae o f South Africa. Amell (1963) recognized Muller's Oxymitraceae and the family Ric ciaceae in the suborder Ricciineae. For the rest he fol lowed the same classification here as in his earlier work (Amell 1956 ) on Scandinavian Ricciaceae. He made no attempt to arrange the species in the genus Riccia into sections or groups.
Genus Ricciocarpus: R. natans.
Floating on water (with long, serrate scales) or growing on mud; dorsal sur face leathery, reticulate, greyish green to dark green; air chambers large; pores present, surrounded by 5 or 6 thinwalled guard cells; ventral tissue thin; ventral face with several rows of purplish ventral scales, numerous and long in aquatic form: oil bodies in scales and thallus: antheridia in small groups, sunken in the midline of thallus; sporogonia rare, immersed in thallus.
Genus
Riccia: most species only have land forms, but some species in subgenus Ricciella have both terres trial and aquatic forms; dorsal surface of thallus not leath ery; pores lacking except in some species of subgenus Ricciella: ventral scales generally small; green layer of assimilative tissue consists either of vertical cell pillars with interposed air-filled spaces or (consists) of walls of air chambers; oil bodies lacking; antheridia scattered or in groups, not crowded in special organs. (Perold & Volk 198Kb) ; R. albosquamata was placed in synonymy under R. albolimbata (Perold 1989) ; R. rhodesiae is a synonym of R. congoana (Perold 1986b) ; R. pseudolimbata S.W. Amell is a synonym of R. angolensis; R. chrystallina (sic) is R. cavernosa and R. plana is a synonym of R. crystallina; R. montaguensis is a synonym of R. bullosa (Perold 1991c) : R. spongosa is a synonym of R. curtisii (Perold 1991a As mentioned before. R. intermedia has been synonymised under R. discolor. It also appears, from Vanden Berghen's description and illustration of the spores of his so-called R. Jluitans. that he was actually dealing with R. strict a.
Subgenus
JOVET-AST (1975): diverse areas
Twenty years ago Jovet-Ast studied the species R. perssonii and R. curtisii. which retain their spores in perma nent tetrads. Previously, on account of the tetrad spores. Austin (1869) 
NA-THALANG (1980): Australia
In her study of Australian Ricciae. Na-Thalang thought it incorrect for the two subgenera. Riccia and Ricciella.
to be separated on the size of the air chambers, because the characteristics of air chambers, pores and epidermal cells ought to be considered more important than the size of the air chambers. R. longiciliata Na-Thalang. R. crinita Taylor. R. areo lata Na-Thalang. Closely related species, but with differ ent spore characters. Seppelt (1983) subsequently reduced Na-Thalang's R. longiciliata and R. areolata to synonyms of R. crinita. Riccia longiciliata, with n = 16. is regarded by him as only a polyploid of R. crinita, with n = 8, and it was concluded that the three species cannot be satisfactorily delimited by spore characteristics, neither can they be dif ferentiated by morphological gametophyte characteristics. Na-Thalang's groups were not given formal taxonomic status, because she considered a worldwide appraisal of the genus a necessity before formalizing taxa below the level of subgenus. Schuster (1992a) . however, correctly points out that these informal groupings are 'nomenclaturally irrelevant*.
Genus
JOVET-AST (1984): Australia
Jovet-Ast raised Na-Thalang's (1980) section Viridisquamata (containing R. caroliniana) to subgeneric rank, because of the very unusual structure of its lobes, which could represent either a primitive stage, i.e. a relictual en demic of Australia, or else a parallel lineage to the genus Riccia. Its spores are. however, comparable to those of many other species of Riccia. Jovet-Ast. therefore, thought it preferable to maintain it in the genus Riccia.
Genus Riccia
17.1.1 Subgenus Viridisquamata (Na-Thalang) Ast: R. caroliniana. Dorsal part of thallus hyaline and compact; ventral part of thallus chlorophyll-bearing, i.e. layers in verted compared with other species of Riccia: ventral side of lobes with rows of chlorophyllose lamellae which are not scales; distal face of spores reticulate, forming 9 or 10 rounded areolae across diameter; proximal face simi larly ornamented.
18. VOLK (1983): Namibia and southern Africa (and elsewhere)
In 1981 Volk described a new Riccia species. R. albovestita, from Namibia. It. and others like it, are char acterized by a dorsal epithelium of loose, erect cell pillars, which Amell (1963) had referred to as 'velvet-like', but had not segregated into a distinct group. This was sub sequently done by . when he created his new section Pilifer. He also proposed a new classification for the genus Riccia. in an attempt to avoid the problems caused by intermediate forms with regard to the width of the air canals/air chambers. This classification was no longer to be based on the width of the air chambers, but rather on the number and size of the air pores in the dorsal epithelium/epidermis of the thallus. On account of the above characters Schuster thought that Pteroriccia was at least as distinct from Riccia as the water fomi of the separate, unrelated genus. Riccio carpus. which has long, trailing, ventral scales also with serrate margins.
PEROLD (1986): southern Africa
In response to Schuster's publication on Pteroriccia Perold (1986a) attempted to draw attention to O.H. Volk's section Pilifer. w hich was instituted for the reception of all the then (and later) known Riccia species with tall, loose dorsal cell pillars. She also pointed out that scale margins vary considerably in some species of Riccia, from crenate to serrate to having long, multiceilular appendages in a then, as yet. undescribed species. The new genus instituted by Schuster was accordingly regarded as syn onymous with Riccia. . however, had already reduced the status of his genus Pteroriccia (here regarded as a syno nym of section Pilifer O.H. Volk) to that of subgenus Pteroriccia (R.M. Schust.) R.M. Schust. after restudying the Pteroriccia complex and finding that the ventral scale criterion, which had strikingly isolated his type species, did not hold for several other taxa in the same taxonomic unit. He also thought that Pilifer O.H. Volk was illegiti mate. as he had assumed (incorrectly, however) that no type species had been designated, whereas had indeed selected R. albonuirginata as the type species of his section Pilifer. recognized six sub genera in the Ricciaceae. 21.1.6 Subgenus Viridisquamata (Na-Thalang) Ast: chloroplasts limited to ventral strata of thallus; ventral lamellae bistratose and chlorophyllose.
SCHUSTER (1985): worldwide
SCOTT (1985)
: southern Australia 22.1 G enus Riccia: thallus often distinctly coloured; wedge-shaped, usually wider than thick: bifurcating fre quently and forming rosettes; ventral scales conspicuous or not; antheridia and archegonia sunken in pits along mid-line of thallus; sporophyte merely a 'bag of spores' also sunken in thallus; spores with elaborate sculpturing on surface which seems to be diagnostic of each species; divided into two subgenera which are ± distinct. Unfortunately the description of R. hirsuta was based on two distinct, but rather similar species; fresh collections of R. hirsuta showed the assimilation tissue to have air canals and not polyhedral air chambers and hence to be long to section Pilifer, subgenus Riccia: section Micantes was accordingly rejected by Volk & Perold (1990) .
Subgenus
JOVET-AST (1986): Mediterranean countries
Jovet-Ast's study of Mediterranean Ricciae was the culmination of the examination of several thousand speci mens collected during 22 surveys around the Mediterra nean Sea. Although only subgenus Riccia (with section Riccia) and subgenus Ricciella (with sections Ricciella and Spongodes) grow in the area treated, she listed five subgenera in her classification: Riccia (with sections Ric cia and Pilifer). Ricciella, Thallocarpus, Viridisquamata and Leptoriccia. In her keys, of which there are several to subgenus Ricciella, she referred to Grolle's lectotypification of section Spongodes Nees and of section Ricciella. No formal or informal groups or subgroups were recog nized in section Riccia. and varieties based on small dif ferences in size and colour were rejected. (Volk & Perold 1986b ) now referred R. hirsuta to section Pilifer; R. tomentosa. the other element on w hich the original de scription of R. hirsuta had been partly based, was referred to subgenus Thallocarpus. section Pannosae (sect. now). since its spores (absent in the original collection) are re tained in pemianent tetrads. Riccia tomentosa and R. hir suta share triangular ventral scales w ith apical filamentous strands and elongated dorsal ceil pillars.
Genus
SMITH (1990): Britain and Ireland
Smith treated the liverworts of Britain and Ireland. He commented that there seemed to be no general agreement about the arrangement of species w ithin the subgenus Riccia. since had arranged them in alphabetical order and the arrangements of Muller (1951 Muller ( -1958 . Jovet-Ast (1986) and others differed. He chose to follow Jovet-Ast as hers was. at the time, the most recent authoritative account. 
Genus
VAN MELICK (1991): The Netherlands
Van Melick undertook a revision of 1 259 Dutch her barium collections of Riccia. Earlier bryologists in the Netherlands evidently did not have a clear concept of many Riccia species as many specimens had been misidentified. Eleven species were retained by him and his classification also follows that of Jovet-Ast (1986) . but he comments that there was no 'eenduidige opvatting over de taxonomische indeling van het genus Riccia'. R. canaliculata. Thallus lobes narrower at tips; ventral scales 1.5-2.0 times wider than high, apical scale reflexed cap-like over dorsal side.
Genus
R. fluitans. Thallus lobes widening at tips; ventral scales 2-5 times wider than high, apical scale not reflexed cap-like over dorsal side; land form or water form.
Riccia duplex and R. rhenana were not accepted as g(H)d species, because of the lack of constant diagnostic characters to differentiate them from R. canaliculata and R. fluitans respectively. (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) : southern Africa
VOLK & PEROLD; PEROLD & VOLK; PEROLD
The Ricciaceae of southern Africa continued to be studied by Volk (1979 Volk ( -1984 , then by Volk & Perold or by Perold & Volk (1984 -1990 and lately by Perold (1991) . Several new species were described between them.
In her Ph.D. thesis, Perold (1991a) recognized the fol lowing taxa in the Ricciae: subgenus Riccia. with two sec tions. Riccia (which was divided into the informal groups, 'Ciliatae' and 'Squamatae') and Pilifer, for which Schuster's subgenus Pteroriccia had not been adopted, as the compo sition of the air canals is no different from those in Riccia; subgenus Ricciella which was also divided into two sections. Spongodes (with two groups. 'Crystallina' and 'Vesiculosa'), and Ricciella; to subgenus Chartacea, R. schelpei was as signed and to subgenus Thallocarpus, R. curtisii, R. compacta and R. perssonii:; section Pannosae was elevated to subgenus Pannosae ( Only four of these are from the area treated in these works, namely Riccia, Thallocarpus. Ricciella and Leptoriccia. In the subgenus Riccia. section Riccia. she used Stephani's (1898) two units, the Ciliatae and the Inermes, but intro duced a refinement by distinguishing a third one. the Papillatae. for species with papillose lobes. Her groups were not given a specified rank and are informal. Schuster (1992a) maintained that infrageneric classifi cations in the genus Riccia were still unresolved. He now adopted a multiple system with eight recognizable sub genera. although he conceded that his attempts at dividing them up into a series of complexes and sections were largely provisional, since he collected chiefly in North America and Europe. He thought that it was up to students residing in the other areas to test the validity of his pro posed new sections, and that other sections from Australia and Africa would without doubt have to be recognized. He nevertheless instituted 10 new sections and formally provided them with Latin descriptions and designated type species.
Genus
31.1 Genus Riccia: plants usually small: closely prostrate, normally on soil, rarely aquatic; annual to perennial; in rosettes or hemirosettes, occasionally gregarious; seg ments generally with a longitudinal dorsal groove which disappears proximally; thallus structure either with dis tinct. persistent, rarely disintegrating epidermis with pores, overlying polyhedral air chambers or without a continu ous, defined epidermis and aerenchyma with vertical ca nal-like air chambers; thallus margins naked or with papillae, cilia or setae; ventral scales often inconspicuous; oil bodies absent; antheridia and archegonia sunken into thallus; sporophyte consisting of spherical capsule con taining spores. 31.1.1 Subgenus Riccia: thalli with photosynthetic tissue compact, arranged in closely contiguous vertical cell rows separated by slender vertical air canals; dorsal epithelial cells breaking down, the hypodermal layer persistent, regularly arranged; scales small to large; cilia or papillae often present; spore release dorsal; spores single. 31.1.1.1 Section Riccia: thallus margins blunt or rounded, naked or with short cilia (under 300 pm); lacking special ized oil cells; scales relatively small, usually colourless or vestigial, failing to reach thallus margins; sulcus weakly impressed, soon widening and disappearing posteriorly. 31.1.1.1a Subsection Riccia: thalli never calcified and chalk-white dorsally; nearly always forming rosettes: spo rangia tending to bulge more on ventral side of thallus than on dorsal: spores polar, with clearly defined wing margins.
R. glauca, R. hirta, R. tenella Jacobs. R. bifurca, R. warnstorý'ii, R. beyrichiana, R. califomica In her experience. Jovet-Ast (1994) finds R. sorocarpa to be a stable species, although there are certain modifi cations in the colour of the lobes and scales, in the thick ness of the epidermal cell walls and in the diameter of the spores and size of the wing. She states that she is inclined to reject Schuster's subspecies of R. sorocarpa as they are based on a very small number of specimens seen by him and that the rank of subspecies is too impor tant to designate to such weak variations. Amell (1957 Amell ( . 1963 had based his description of R. albosquamata on two white-scaled species (Perold 1989) , R. albolimbata and another which was later named R. argenteolimbata, using characters from both. R. albosquamata is regarded as a sy nonym of R. albolimbata; Schuster did not include this new section Albosquamatae in his later treatment (Schuster 1992b Schuster (1992b) places R. perennis in synonymy un der R. canaliculata. as Muller (1953 Muller ( -1958 had done be fore him. but this is emphatically rejected by Jovet-Ast (1994) who states that they are so different in appearance that one can recognize them even with the naked eye. 31.1.2.2 Section Cavemosae R.M. Schust.: thalli in ro settes, fleshy and succulent: photosynthetic tissue loose, air chambers large, polyhedral: dorsal epidermis delicate; pores enlarging with age and thallus becoming lacunose.
R. cavernosa, R. crystallina. Ventral scales apparently lacking or small and ephemeral. Schuster (1992a) remarks that his section Cavemosae is perhaps identical with Nees's Spongodes but he finds the latter ambiguous because it includes both R. bullosa and R. crystallina. Whether R. bullosa remains in section Spongodes is not mentioned. Perold (1991a) referred R. bullosa to section Spongodes. group "Vesiculosa'. Schuster ( 1992b) notes that the prior usage of R. crys tallina (for R. cavernosa sensu Jovet-Ast 1964 : 1966 and R. plana (for R. crystallina sensu Jovet-Ast) was adopted by all workers and should have been preserved by perti nent lectotypification. Riccia crystallina has been lectotypified by Perold (1992) Riccia tomentosa was placed in subgenus Thallocarpus, section Pannosae by Volk & Perold (1990) and Pan nosae was later elevated to the rank of subgenus (Perold 1991) As pointed out above, the original description of R. hirsuta was based on two distinct, but superficially rather similar species, R. hirsuta (section Pilifer) and R. tomen tosa (subgenus Thallocarpus. section Pannosae. (Volk & Perold 1990) ). It is regrettable that the initial mistake by Volk & Perold was perpetuated by Schuster (1992a. b 
DISCUSSION
The above treatment has resulted in numerous species being assigned to different sections and groups in the works by Jovet-Ast (1991 , and Schuster (1992a, b) . One is also faced with the anomalous situation, that in two articles in the same publication, following directly on one another (Perold 1993; Fischer 1993) , the same taxon. R. vulcanicola Eb. Fisch., is placed in two different sections, since Perold followed the time-honoured tradi tion of placing R. crystallina (and its allies, in this case R. vulcanicola) in section Spongodes Nees, whereas Fis cher chose to follow Schuster (1992a, b) , and placed it in section Cavemosae.
Anyone is, of course, free to follow the treatment of their choice, but for later students, it could be very con fusing. However laudable the motive for arranging the large number of Riccia species into a series of more or less natural complexes or sections, so that they can be more easily 'digested', six of the 11 new sections pro posed by Schuster (1992a) in the genus Riccia have only one species and four of the subgenera also only have one representative each. So. are we really making progress or are we just proliferating the number of higher ranking taxa, some of which may not stand the test of time? It calls to mind a remark attributed to the late Prof. Tom Harris of Reading University, 'You can always make any genus (or subgenus for that matter) uniform merely by making it monospecific, and thereby defeating the object of classification'.
It is as well to bear in mind Hassel de Menéndez's (1976) cautionary advice, 'since the nomenclatural system does not allow us to abandon completely names which are no longer required, continuing in this way will only result in the accumulation of too many names, each of which will be protected by the Code'.
Until more revisions worldwide have been completed, using methods such as biochemical and DNA analysis, enzyme electrophoresis, multivariate analysis, TFM stud ies of the ultrastructure of the spore wall, like that of Thaithong (1982) , and cultivation experiments, it may be wiser to use informal groups. Once sufficient data have been gathered hepaticologists should come to an agree ment in defining the limits of subgenera, sections, species and subspecies in the Ricciae.
I am not well acquainted with the Ricciae of North Amer ica. Latin America, the Mediterranean and Australia, but for sub-Saharan Africa. 1 propose the following classification, which is quite similar to that of Perold (1991) , which, being in a thesis, is not widely known or available. As yet only informal groups are recognized; see also Perold (1995) 
